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Abstract of JP5331 459 

PURPOSE:To obtain an organic 
electroluminescent element capable of making an 
organic fluorescencer efficiently emit light in high 
brightness by successively laminating an anode, 
a hole transport layer, a luminescent layer, an 
electron transport layer and a cathode and 
constituting the electron transport layer from a 
specific organic compound. CONSTITUTION:The 
element is obtained by successively laminating 
an anode, a hole transport layer consisting of an 
organic compound, a luminescent layer 
consisting of an organic compound, an electron 
transport layer consisting of a phenanthroline 
derivative of formula I (R1 to R8 are H, alkyl, aryl, 
etc.) and a cathode. Furthermore, as the organic 
compound constituting the hole transport layer, 
e.g. a triphenylamine derivative of formula II is 
used. As the luminescent layer, a thin film of a 
fluorescent substance containing a 
triphenylamine derivative is used. Further, as the 
cathode, e.g. aluminum is used and as the 
anode, e.g. indium tin oxide is used. 




Data supplied from the esp@cenet database - Worldwide 



httD://v3.esDacenetcom/textdoc?DB=EPODOC&IDX=JP5331459&F=8 



2006/04/18 



(i9)a*a#iw c p> (i2)^AH#pf^A$S ( A ) (lDttttuaaim 

#H¥5-331459 



(43)4iBBB 5 Pfi£5¥(1993) 12^14B 



(51) Int. CI. I&S'JfB^ FI 

C09K 11/06 Z 9159-4H 

H05B 33/14 



S£B$ «jfcJS©?&4 (£l5K) 



(2DHJBB* #H¥4-313618 


(71)tbRA 000005016 




/W*X7tt5t£& 


(22)ffiHB ¥fi£4¥(1992)llH24B 


XABSBB1B1TB4B1* 




(72)38W# #EB t 


(3l)M5fc*t±3i#*§- #B¥4-82197 


if mm®* »nr*±j8. 6Tiiti 


(32)g£B ¥4 (1992) 4 J? 3 B 




(33)gftft££is b* up) 


(74)ft8A #S± Bff tc^ 


(54) mmozm Gm^utrhajus.^yt^TsX? 




(57) [S»] (BiE*) 


(R,~Ri.tt, H, (BUI) 7<M^«, (B£) 7 


ism *563tas*, *>iaeo*«x^^ hd;ps* 


U-;PS, (BSD 7S/I, /Noy>H^, No, , 



>t>ZI|ff6»t5. CN, OH£SfrT) . 

#«fgftH < !: > #fiim^«fiSBt, B£*>6 



( 2 ) 

1 

BB&tfMOTeMSn&Baxi/? ha*5*y 

[fell 




ab^if. R,~R.tt. t-tnetiaic *bb 

BBfcL<te#B8i7;i/*;i/«, B&t>t<«#B 
*7>j-;wi. B&fcL<tt#B&7s/s. Aoy> 

B7. nhaS. ->7y*Xtt*R***irr> 

#aMb^«*»s«c*«»ji. *BHfc£*a» 20 

£Bfttfl^#JBfc«BSftfcW«xU* ho^U-y 

T*B£ft«l. 7 -7it>l-PU >B»# 
Mb 8 3] 




«b^5£8 3*. r,~r,«, -tn-fnaac, *phb 
3\ BBfcb<tt#s&7;i^;ps. B&fcKtt^B 
»7U-;m. b&*>l<«#bB7s>'S. Aoy> 
b?. -i-ds, «>7y*xtt*«Bt«*>-r) 

•S H £ i-r *#*X I- 2 h o A 5 % y -fe 

MgR^B*i«C«BSnfc#BxUi7 hn * = 
•fe>X5H?T-$.oT. MEB^«&l#TE{b^5£8 4 40 
7 -7it>hDU >^>g& 

Mb8 4] 



R 4 R, 

((tfS8 4f, R,~R.tt. t-jvetuft&e. *i?§b 

7. B»t>L<tt*BB7**;US. B&fcL-<te#B 50 



#Kl¥5-3 3 1 4 5 9 
2 

^7U-;US. Bftt)L<tt#Blft7Sy«. /\ufy 

b^. xhds. ->7ysx«*ffis$^t)-r) a>e>fc 

[»#B4] US. W»fcS&*>e>fcSjE?Ltti§l. 

£1 r tf&StfJG (3 aa $ nfcW^x v o v □ ;p 5 * y 

Ht8 7] 




({b^5£8 7+. R,~R,,tt. ■£tl?tl , &£.\Z. *$§ 
B^, ■*lt>Ktt*«*7;i'*;i'*. BBfcKtt* 
BJft7U-^«. B&fcL<«#@&75/g, Any 
>B^. xhoS. ->7y*Xtt**«**t>r) a>e 

&* z. t trs^raxu* h o *s >xm 

[56K<0f*«&B?>!] 
[0 0 0 1] 

[B*±©|i|B»»] *3SWttxH7 hn;ps*yt> 
[0 0 0 2] 

B^iUT. HlC*fJ:5C, &BT<fc£&JB«B 1 
tBWIT**aW«S2a:OMC. St'lcBBStifc* 
BS3fe#»l& <**■) 3Rtf*ajE?LBBB4]&>E«* 
tlfc2B«iBOt>0*»»nTlr.*. H2CB-TJ: 

MSB 5 . SftB 3 Rtf W«IE?iai3il 4 *< 
ESftfc3BBi6<& ! b© ! &»nTU4. #»IE 
TLttSB 4 «AS*^IE?l£ SA^-frK f£BE £« 
?*:7ny*"r*«tt£**U #B«^ ttMB 5 «B 

[0 0 0 3] cne.WBxi/i; hn;k;^7t>x*f 

tu*. #H«ai*»6aA*nfc« : FtBB«a2*» 

W«a2Rtf#7*«6**l,Trt«CiMJ*n*. 
[0 0 0 4] 

[BB*«B*b«t5t-r4RB] LfrWctfe. Ji&W 



( 3 ) 

3 

iS^»KT£ft*tfiStt-5*-$XU£ Hn^5*yfe> ft 
XlTOoTfc, Wilnc:?^Ta$HWgfcfc©Tttfc [0 0 10] 

fritc. *5EWtt, ±S£Lfcft*©ES£*»fc-r'*<fc [ft8 4] 

£nfct>©T*-3T, **S3t#£3MS6<»W*CT 

*^ silft-r * c: t z § w«tT5c 

[0 0 0 5] 

3r*ft£*w»s&s5fi#Ji. #«ft^fta>6>& 10 
;PS*i/t>x*?T*ot. ttCtt? «&B**TtBft 

*S 1 Tf^tl57it> hD "J >gfjgft 
[0 0 0 6] 
[ft 1 ] 

R > ,R. 



5-331459 





*«ft*fc*»&&.5 



20 



[0007] (fcfsit, r,~r,{4, -g-n^nafi: 
S> Any^f, zhni, ->7 

Eft*SC8 3T?«Stt*l, 7-7it>hDU>8|i 
ft 

[0 0 0 8] 
[ft 8 3] 



[0 0 1 1] «fc*it8 4*. R,~R,tt, *tvetV& 

feKtt#«*7U-;P«, llJftt>L<tt#Bft75y 
8. /\oy>if, "hal, ->7/gXte*KS£^ 

hD^S^7t>X^lt ^(f, W«ft^" 

6&* tTH8iftOH«>Meii $ nfc*ax v z 

^£8 7TS$n5y^>'/7it>hDU >0yt K 

[0 0 12] 
[ft 8 7] 

R * . R > Rio R 




30 




40 



[0 0 0 9] (ft^j£8 3<K R,~R,«. **l-6*Utt 
fcKtt#«ft7U-;PS, g&t>L<te#E&7S/ 
t>t) frbtizz. tift®.t? z>. ftfggnciisxi^ 
Eflja&H, #«ft^**>6a:*3e31£)i, =&*ft£tt*» 

^Jtt««^»S2iSft^»ffi^(ifc««$nfc#«x^j7 

Eft^8 4T^n5 4, 7-7x^->hDU>g|^ 



50 



[0 0 13] (fls*SC8 7*, R 1 ~R 1I H. 
ttfiC, ■*t>Ktt*«»7^*;PS. g 

Jft L, < «#e&7 U -Jl/g. ffi&fc L < te#g&7 5 
/*. /\ny>ff. xhn«, S^ySXHSW*** 

[0 0 14] 

n-s. 

[0 0 15] 

2 c w t fc *tifi<D#«8x u i7 h a ;p s * „ -fe >x g 7 1 
^«TfcoT, E2lC^-r«t'5IC> -*f©£S&JI 1 £ 
&W§ffi2£©fyjKSHMaMg5 < 3 fttfjEJUl 

i. 2 i:^if»Ttt-**ta«T*ntf ±n. flAtf&s 

100~S000AS*O"b©*ffll»»*. fisjx.« 

»«2i:b, ■iyv'outtmm (bit. iTotfe 



( 4 ) #B8¥5-3 3 1 4 5 9 

5 6 

1000~3000AggT\ Xli&TJP£# 800~1500Agg TtBfc¥£3~l 3CCTM (Carrier Transport Mate 

CfcOSffll^. &*3. 45tSffltLTfflW;« rials) tLta^n^ft^SrlHf 5. 

&\z\t, mmit*mm<»ttw<tts.z>. [0017] 

[0016] III 2 iZmt <fc O CW«SIE?lfftjIl 4 \Z\t. [it 2 ] 




C H, 





CH, 




[0 0 18] [0 0 19] 

Ut3] Ut4) 
-(CHCH,^ 
I 

I 1 

N N 







(Et-C,H.) 
[0 0 2 1] 

lite] 



E t a N 



Xi — V 1 (Et=C,H.) 




[0 0 2 2] lit 7 ] 



9a 

t , N _Q_ c „_Q_ N6t , 

1 (Et=C.H.) 



C H 

[0 0 2 3] 5 Kt8] 



( 5 ) 



E t 



.N-Q-OH- 



NN 



#Pif 5-3 3 1 4 5 9 
8 



[0 0 2 4] 
[ft 9] 




(R f R f ti£T)l*ft ) 

[0 0 2 5] 

Hfci o] 



E t a N 




CH = NN 



(E t = C,H.) 

[0 0 2 6] 
[ft 1 1 ] 






CH, 





(E t =C,HJ 



[0 0 2 7] 
Utl 2] 




[0 0 2 8] 
[fcl 3] 




5ch "Q- n ' 




[0 0 2 9] H2KjKt\fc5K:§fijtel3£UTH:. TIE 
-5. 

[0 0 3 0] 
[fcl 4] 



H,C 



C=CH-CH=C 




CH, 



H,C 



[0 0 3 1] 



Utl 5] 



H,C 




C=CH-CH =C 





o 



CH: 



CH: 



[0 0 3 2] 



Utl 6] 



H.C, 



H.C- 





( 6 ) 



C=CH-CH=C 




o 



[0 0 3 3] 
lit 8 5 ] 



[0 0 3 6] 
Kfcl 8] 



> f ^C=CH-CH = C 




o 




[0 0 3 4] 5E36JI3tUTtt, S&KlBft** 

1 7-2 5©(fc**lt>ffl^6ftS. ^tl6(?)Mi3(D 

[0 0 3 5] 
[ft 1 7 ] 



[0 0 3 7] 
[ftl 9] 




[0 0 3 8] 
[ft 2 0] 



CH 3 

[0 0 3 9] 
[ft 2 1] 



©- 



CH = CH 




O 




10 



C,H, 



C a H. 




@ fo 



C H 9 



C I 



-§-CH.CH-§-^ 

o 



CH: 



CH, 



[0 0 4 0] 
[ft 2 2] 



( 7 ) 




¥fffl¥5-3 3 1 4 5 9 
12 



[ft2 3] 




OC H, 



[0 0 4 1] 



[0 0 4 3] 
[ft 2 5] 



^)- CH = CH 



[0 0 4 2] 
[ft 2 4] 




CH = CH 



C H, 




[0044] i2 tt+zsiznttmms tutu 

[0 0 4 5] 

[ftl] 

R.i ,R. 



C 2 H. 



[0 0 5 1] 
Ift3 0] 



20 




H,C 




R s >=< R. [0 0 5 2] 

R. R g Mb3 1] 

[0 0 4 6] ({fc^jSHf, R, ~R,tt, ^n^tl»3i 

tor) *>s»*sfts. ctf. *««ir»v»6n*7x 30 [0053] 

> h O U >IS*ft:<!>JUWI£fc¥3C 2 6-8 2 (C^r [ft 3 2 ] 

*t. *»"HttcnfclR£;£ft5%>©Ttt&^. 
[0 0 4 7] 
[ft2 6] 



H,C 




CH, 



CH, 



[0 0 4 8] 
[ft 2 7 ] 



[0 0 4 9] 
[ft 2 8] 



H,C 




[0 0 5 4] 
[ft 3 3] 

H, 

[0 0 5 5] 
[ft3 4] 

H 



H 3 C CH, 





H,C 



[0 0 5 0] 
[ft 2 9] 



[0 0 5 6] 
[ft 3 5] 



50 



( 8 ) 




CH 3 



H 3 C CH: 



[0 0 5 7] 
lit 3 6 ] 




[0 0 5 8] 
[ft 3 7] 




[0 0 5 9] 
[ft3 8] 



H.C; 



[0 0 6 0] 
[ft 3 9] 




C,H 5 



H s C a C a Hi 




[0 0 6 1] 
Hfc4 0] 




[0 0 6 2] 
[{k4 1] 




[0 0 6 3] 
[<k4 2] 




-331459 



CH 3 



[0 0 6 4] 
[ft 4 3] 



H,C 



[0 0 6 5] 
[ft4 4] 




CH: 



CH 3 H 3 C 




[0 0 6 6] 
Mfc4 5} 



H 3 C 



CH, 




[0 0 6 7] 
Mt4 6] 




40 [0 0 6 8] 
Ht4 7] 




H 3 C CH, 



50 [0 0 6 9] 



( 9 ) 



-331459 



15 



[ft 4 8] 




[0 0 7 0] 

[ft: 4 9] 




[0 0 7 1] 
[fc5 0] 



,CH 3 




[0 0 7 2] 
[ft 5 1 ] 




[0 0 7 3] 
[ft5 2] 



16 



[0 0 7 4] 
[ft 5 3] 




[0 0 7 5] 
[ft 5 4] 
10 H 3 C 



,CH, 




[0 0 7 6] 
[ft 5 5] 




[0 0 7 7] 
Ift5 6] 



30 




H a C \=J CH 9 




[0 0 7 8] 
[ft 5 7] 



H.c/ 



N-CH.-NH \=/ NH-CjHfl-N 



^CtH. 



[0 0 7 9] 



[ft 5 8 ] 



( 10 ) 




&ffl¥-5 - 3 3 1 4 5 9 
18 



[0 0 8 0] 




H 2 N 



NH 2 



[0 0 8 1] 
[ft6 0] 



H,N 




NH 2 



[0 0 8 2] 

[ft 6 i] 



C 4 H , — N H 



[0 0 8 3] 
[ft6 2] 




NH-C.H, 




CH^-NH NH-C,H 1T 



[0 0 8 4] 
[ft 6 3] 




H S C 2 



[0 0 8 5] 
[ft6 4] 



H,C, 



H.C* 



[0 0 8 6] 
[ft6 5] 





C A 



[0 0 8 7] 

[{be 6] 




CSL Cfi 



[0 0 8 8] 
20 Mb 6 7 ] 




est 



est 



[0 0 8 9] 
[ft 6 8] 



30 [0 0 9 0] 
[ft 6 9] 




est 



C £ 




[0 0 9 1] 
[ft 7 0 ] 




[0 0 9 2] 
[ft 7 1 ] 




NO, 



( n ) 



-331459 



[0 0 9 9] 
[ft 7 8] 



[0 10 0] 
[ft7 9] 



[0 10 1] 
Mt8 0] 



19 



[0 0 9 3] 
[ft 7 2] 



NO 




[0 0 9 4] 
[ft 7 3] 




NO, 



[0 0 9 5] 
[ft 7 4] 



[0 0 9 6] 
[ft 7 5] 



[0 0 9 7] 
[ft 7 6] 



[0 0 9 8] 
[ft 7 7] 




NO, 




CN 



Oft. 



CN 



CN 



OH X = :/ OH 



20 



40 



20 



[0 10 2] 
[ft 8 1] 



OH 



[0 10 3] 
[ft 8 2] 

OH 

[0 10 4] *&, ±E**«Ttt. #tgxu^hn;p 

lT^tlSl, 10-7it>hD'J>SMtt5 
R*#*»6»riE$*lT^**». TIBft^5£8 4 
TiSnsl, 7-7x±>hoiJ>X«4, 7-7x 

[0 10 5] 
[ft 8 3] 




[0 10 6] 
[ft 8 4] 

30 R» , R > R' 




[0 10 7] ft^iC8 Sfttf 8 4+, R,~R,tt, •ftl 

8«£*fc-f. SSfciifc, 1, 7-7it>hnU> 
Xtt4. 7-7it>hn | J>*»<6tt57zt>h 

?K*W**-fliai5tt, Tf2ft¥5t8 7T-*£*l5 
y^>'/7it>hP'J>®-7tKDMMit57 

[0 10 8] 
[ft 8 7] 



( 12 ) 



5-331459 




[o i o 9] it^&s 7*. r, ~r,,«. -^-ti-ena 

t>L<ttlMMfc7'J-Jl/*. »&*>L.<«#g&7S/ 

©**«5j^{k^iC8 8-9 i tc^r* 1 . *%wscnt; 

[0 110] 
[ft8 8] 



10 




[0 111] 
[ft8 9] 





CH; 



N 




[0 l 1 63 *9>9)W#-hfre>mmm&3A/& 



H 3 C 



H,C- 




22 



[0 112] 
[ft9 0] 




[0 113] 
[ft9 1] 




CH 3 

[0 1 14] [3U60U] BgJPl500Atf> I TOWil^ 

[0 115] 
[ft 2] 




A.. 



N 




[0 117] 
[{fcl 5] 




C=CH-CH=C 



o 



[0 118] $^»aS4A/^T 2OOA0KJ*Kj£K 

9T^$n-57x^->hDiJ >ft£& 
[0 119] 
[ft3 9] 




[0 12 0] £&iijg£3 A/#T 5OOA0KJPI::&III 
50 lCffiJP1500Atf)M g - A g£&©&JSl£&*8'Jtf>#- 



( 13 ) 



5-331459 



23 

k/®T-mmi<. m®m&Mf&LT> #hxu^kdji- 
uxis? ho^n7t>xtf©iToii^s. 

M g - A g t LTmES-^SP Ufc t Z 5 . 
5 VTfifg2 Scd/m'cDfffifgft^fc. Z.<Dt%<D%. 

[oi2i] mmm 2 ] IZit^X. 4 0 T*t* 

[0 12 2] 
Ufc4 0] 

H,C .CH, 



24 



[0 12 3] Z.om=f-<D I T0&§££fi§g, Mg-Ag 
^l^^StLTmE^EPJDbfct^5. 12VTW 
S4 7 cd/m 1 CD»fe^^#fc„ CfflifO^ifli 
0. 3 Im/WT&ofc. 

[*JE0J3] 56Jtltfl:*iCl 4TiSn5fh7 7i 
x;i^^x>!£i£#£^£:!^;mS£0J 1 tn«tt 

[0 12 4] 
[fill 4] 



10 




H,C 



C=CH-CH=C 




CH, 



[0 12 5] u©$fOITOSl^^i. Mg-Ag 

7 2cd/m ! (DWfe^?:#feo COt*0563t3ft*tt 
0. 4 lm/WTSofc. 

[**«4] *3t*fcfl:*a8 5T*Sn*l, 1. 



30 



H,C 



4, 4-f H57iZ^-l, 3-^yI>e^fc 

[0 12 6] 
[<b8 5] 





C=CH-CH=C 




b 



o 




[0 12 7] Il©J|FF©ITO*it*l»«. Mg-Ag 

-&&mz®mtLTmf£&fvmLrzt£?>, 6vt»s 40 

6 3cd/m , ©#fi*3ttft*fc. £©£*©«#»*« 
1. 51m/WT£ofc. CCJR^tC 1 3 VO« 

JESrEPiO-rSi. »S5 8 0 Ocd/m' ©#fe«3foWI& 

[HJS0J5] « ; F«l2Ui±©l8«ltUTWP8 0 OA© 
L iSSO. 2wtWAl-Li6i©iII^Ii 

i o A/tyT-mfctzMMt^mm 4 1 raaa^ST 

[0 12 8] ZOm^-O I TOfI€iI, A 1 -L i 



8 2 cd/m' ©#&%#£#£. C©t*©5E*3»*tt 
2. 4 Im/WT&ofc. SSIC. d©*^! 2 V© 
•EtBHnTii:, »S9 7 0 Ocd/m' ©*£»##* 

[ttttfl 1 ] «?«&l&»ftl/ftb>&mi«tt0!l 1 £ 
W*tt;SrfcTtMMI l ©W«8x h n )\> 5 * -v -fe >X 

[0 12 9] COtfOITOIMBl, Mg-Ag 
#*lSI»«ibT«EE£BUnUfci:;:3 1 2VTifg! 
2 4cd/m ! ©fift£#fc. £©£S©5e3fc8MSHO. 
0 2 1m/W-C. SySfiajKJfc^lffi/hSH&OTfc-sfc. 

[*iif«j6] *««4©**xu* bui\,$*yt>* 



( 14 ) 



5-331459 



25 

SH^SK^+T-ffS^ Ocd/m' TfE^-g— 
r«»bfctH5l»flEO*»«tt4l*IBl4 5#-C£o 

[0130] [tt&flsj 2 ] ft** &«?tfiftl*tt£ LT 

t - B u - P B D {2- (4 ' -terl-butylphenyl) 



26 



-5-(4' " -biphenyl)-l. 3, 4-oxadiazole} £*?*l2IJi 

[0 13 1] 
[<fc8 6] 



CH ? 



N N 



CH 3 

[0 13 2] ^©JiH 1 © I T08K£H&, Mg-Ag 

Sr m t u xmm * en Jra l fc 1 n 5 7 v tws 2 

9cd/m\ £##1*1. 4 Im/W©f?fifgft£#fc 

a*. z.<r>%=f-\z 1 3 vromEBPimLfc^irttWft 1 3 0 
Ocd/m' tf>?53fcba>#<&ft&a^fc. d*Ui, HiS0iJ4 
CJfc^Ba#©-«T©£:*:«KTfc5. SSC;:©^ 
£K£<fT-«g 4 0 cd/m' T5gft£-&-£mffitfilT-& 
J*bfciC5WSO¥«»«4»-e»0. SSlrSTJ: 
o \z tam 6 K ft L L < £ A>o . 

[0133] [««0| 7 ] Cfc*5t 40Ti 

[0 13 4] 
[{b4 0] 

H,C -CH: 




[0 13 5] £©*?£*£+-PB3fc3#-£*aE*T 
fiHGbfc'fcdS. $$«K2 0 Ocd/m' ©frfeSHfcfrfc 
©W«©¥JMBtt4PSIB]4 5#T*0. «!I«WS4 0cd 
/m'©fffe8tt*^ ©»£©¥«$« 3 5*MT*0. 
ftjfflftftl 0cd/m' ©#£&#*>£>©»£©¥«»!« 1 
0 0«*IBITfc0. Jl©^ : P«tt^«ai2fcH:tT»S©# 

[0136] immm 8 ] 88t* 

$n5^>77it> hn>J >©i?t Fn#©f§&# 
ftttffl 1 iffl«fc*ftT#«xu * h 

[0 13 7] 



20 



30 



40 



Ht8 8] 




[0 13 8] Z.om?ZM&<t>T'®mW&4 0cd/m' 
ttnas 3IMBT*0. ifc^J2trikLTff^©¥MW 
[0 13 9] 

<*W*Tft»liafcHoT36*S**c:t3i«T**. 

[HS©ffi¥&R9l] 

[01] **xu^hn;P5*y-t>^*?©«*« 
[0 2] #«XUi7ho;US*y-fe>Xlil^©«EB&St 
[03] £tt«6fttWtttH2©*«xl^hn;P5 

1 (ftffi) 

2 39m (i&ai) 
3 

4 #AIjE?L«I81 

5 

6 ^77Sfi 



( 15 ) 



5 - 3 3 1 4 5 9 



[HI] [H2] 




[13] 

WE lod/m*l 















' ■ 


\ 


1 


10 100 


1 000 



4* 4i*M4 6£ 



